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Foreword 



This Ethiopian Standard has been prepared under the direction of the Technical Committee for Building 
structures and elements of building (TC 42) and published by the Ethiopian Standards Agency (ESA). 

The standard is identical with ISO 7892 Vertical building elements - Impact resistance tests - Impact bodies 
and general test procedures published by International organization for standardization(ISO). 

For the purpose of this Ethiopian Standard , the adopted text shall be modified as follows. 

• The phrase "International Standard" shall be read as "Ethiopian Standard"; and 

• A full stop (.) shall substitute comma (,) as decimal marker. 
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Vertical building elements — Impact resistance 
tests — Impact bodies and general test procedu 



res 



Introduction 

0.1 This International Standard is one of a series of standards 
relating to the performance of building elements. 

This series comprises firstly 



1 Scope and field of application 

This International Standard defines 

— the conventional impact bodies used in order to 
reproduce the effect of actual impacts on vertical building 
elements, 



— performance standards which indicate the type of per- 
formance characterizing each family of elements — 
facades, partitions, roofs, cross-walls, tridimensional units 

— making up a building with their scales of values, if re- 
quired, and which also refer to suitable methods for deter- 
mining performance, 

— and, secondly, International Standards applicable to 
each family of elements, describing the means (measure- 
ment, calculation, test method or method of examination) 
by which a certain performance achieved by the element is 
to be evaluated or verified, and/or the means of forecasting 
the life expectancy. 

In conjunction with this series of standards, another series will 
also be established defining the rules pertaining to dimensional 
coordination and modular coordination for the different families 
of elements, given that they and performance are so related 
that some correlation is desirable. 



— the general test procedures, the test procedures 
specific to each type of building element tested being given 
in the standards specific to these building elements. 

It applies to all vertical (or nearly vertical) building elements, 
excluding doorsets for which a method is specified in ISO 
8270J) 

The impacts used for verifying a property of the material, often 
specific to the character of this material, are defined in the stan- 
dards dealing with these materials. 

The impacts used in order to create shock effects in particular 
types of walls are not dealt with in this International Standard. 

The specifications particular to each type of building element 
(impact energy, location and number of impacts, etc.) as well 
as the criteria for the assessment of the results are given in the 
test and performance standards dealing with these building 
elements. 



0.2 The vertical walls of buildings may be subject to different 
types of impact as described below : 

— impacts from small hard bodies, for example, cor- 
responding to impact from a stone thrown from the outside 
or to impact from the corner of a piece of furniture on the 
inside, 

— exceptional impacts from the inside, for example, cor- 
responding to impacts from men, animals or deformable ob- 
jects against walls, acting on a small area, 

— exceptional impacts from the outside, for example, cor- 
responding to projections of men or animals against the 
facades, their whole mass acting on a large impact area. 



2 Types of impacts 

The three types of conventional impacts to be applied are as 
follows. 

NOTE — The impacts arising from an object moving at high speed 
(such as firearm projectiles, hail) are not considered in this International 
Standard. 

2.1 Impacts from hard bodies 

These represent in particular impacts resulting from the 
displacement or the projection of non-deformable objects (for 
example, displacement of a piece of furniture or throwing of a 
stone). 



1 ) ISO 8270, Doorsets — Soft heavy body impact test. 
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2.2 Impacts from small soft bodies 

These represent in particular the impact of a human body on a 
small impact area (for example, blow from fist or knee) as well 
as the impacts resulting from the displacement or projection of 
small deformable objects (for example, a football). 

2.3 Impacts from large soft bodies 

These represent in particular the impact of a human body on a 
large impact area (for example, blow from shoulder, fall). 



3.2.5 The two nuts (lifting and expandable wing-nut) are suf- 
ficiently loosened to give access to the 15 mm diameter hole, 
through which a mixture with a particle size of 0/2 mm, com- 
posed of fine sand and lead shot is poured. 

3.2.6 The bag shall be filled until it weighs 3 kg, taking into 
account the mass of the ball and the bolt. The proportions of 
sand/lead shot shall be such that this mass ± 0,03 kg means 
that the bag is nearly full. 

3.2.7 After filling the bag, the nuts are correctly tightened and 
the lifting nut is fixed in position by means of a lock-nut. 



3 Definition of impact bodies 



3.3 Large soft impact bodies 



3.1 Hard bodies 

3.1.1 Hard bodies are plain steel ball-bearings (available from 
manufacturers of ball-bearings). 

3.1.2 The one termed a "500 g steel ball-bearing" has a 
diameter of 50 mm; to it may be fixed a link-bolt; its mass shall 
be 500 ± 5 g. 

3.1.3 The other termed a "1 kg steel ball-bearing" has a 
diameter of 62,5 mm; to it may be fixed a link-bolt; its mass 
shall be 1 000 ± 10 g. 



3.3.1 The large soft impact body is a spheroconical bag 
having a mass of 50 kg (see figure 2). 

3.3.2 This spheroconical bag is made of eight sections of tar- 
paulin sewn together. 

3.3.3 The dimensions of the bag when filled are those of a 
volume composed of a sphere of 400 mm diameter inscribed in 
a cone, the top of which is located at a distance of 400 mm 
from the centre of the sphere. 

3.3.4 The bottom of the bag is strengthened by a circular 
piece of leather of 120 mm diameter sewn onto it. 



3.2 Small soft bodies 

3.2.1 The small soft body is a ball weighing 3 kg (see 
figure 1). 

3.2.2 This is a spherical ball with a diameter of 100 mm, com- 
prising a 1,5 mm thick envelope made of flexible rubber with a 
canvas reinforcement. 

3.2.3 In the skin of this ball are two holes : the one on the 
upper pole is 15 mm, the other on the lower pole is 5 mm. 



3.3.5 The top of the bag is slightly truncated in order to make 
an opening of 80 mm diameter. This opening is strengthened 
by a leather strip sewn onto the bag, to which are fixed four 
equidistant rings held together by a suspension ring. 

3.3.6 The bag is filled with hardened glass marbles of 3 mm 
diameter (usually used for grinding paint); its mass is 
50 ± 0,5 kg. 

3.3.7 In order to prevent marbles spilling out if the seams 
burst, it is advised to line the bag with a heavy-duty 
polyethylene bag. 



3.2.4 An expandable ring-bolt of 4 mm diameter is inserted 
through the 15 mm diameter hole, the expansion being ob- 
tained by means of a wing nut expandable by the action of a 
spring. 

The straight part of the threaded bolt of 4 mm diameter shall 
have a length of about 120 mm so that it protrudes by 20 mm 
from the 5 mm diameter hole when the bolt is in place. 

On this protruding end is placed a wide cap-shaped flange of 
25 mm diameter, held against the skin of the ball by means of a 
tight nut. The purpose of this flange is to assist in sustaining 
the mass of the ball after it has been filled, thus avoiding the 
elongation of the envelope, which would occur if it were simply 
suspended. 

The tightness of the 15 mm diameter hole is obtained by means 
of a 25 mm diameter flange identical to the preceding one 
placed between the skin and the ring of the bolt. 



4 General test procedures 

4.1 Principle of tests 

The impact tests consist in the impact body falling pendularly 
onto the specimen arranged in position in a frame. In case of 
rebound the impact body shall be held back to avoid a second 
impact. 



4.2 Test equipment 

The test equipment representing the structure in which the 
building element is to be fixed shall reproduce actual conditions 
of support and shall be designed so that the energy absorbed 
by the building element on impact is not modified. To this end 
the element and its anchorages shall be such that the 
displacements of the fixing points are less than 0,1 mm when 
the element is submitted to impact. 
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Dimensions in millimetres 



Threaded bolt 4 
Flange 25 



Expandable wing-nut 



Canvas-reinforced rubber 1,5 




Flange 25 



Figure 1 — 3 kg ball 



Dimensions in millimetres 




080 



Filled closed bag 




Leather strip 



Eight canvas 
sections 



Leather bottom 



Empty open bag 



Figure 2 — 50 kg spheroconical bag 
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Unless otherwise indicated in the test standards specific to 
each building element, the test shall be performed in such a 
way that the tangent plane at the point of impact is at right 
angles to the vertical plane described by the pendular fall of the 
impact bodies. 

4.3 Impact from a hard body 

4.3.1 The impact is obtained by the pendular fall of one of the 
two steel ball-bearings described in 3.1. The device used in 
order to control the fall of the steel ball-bearing is shown in 
figure 3. 



4.5 Impact from a large soft body 

4.5.1 The impact is obtained by the pendular fall of the 
spheroconical bag described in 3.3, this being vertical at the 
starting point. The device to be used in order to control the fall 
of the bag is shown in figure 4; the pulleys and winches which 
are used are arranged in the plane described by the fall of the 
bag. 

4.5.2 The bag is suspended by its ring to a cable Cj passing 
through a pulley P 1 which is attached to the frame and ar- 
ranged in position so that 



4.3.2 The steel ball-bearing is suspended by its ring to a cable 
C-j attached to a fixed point on the test apparatus and arranged 
in place in such a way that 

— when in the resting position the steel ball-bearing is 
tangential to the building element at the predicted point of 
impact, 

— the length of cable C-| between the ring of the steel ball- 
bearing and the point at which it is fixed shall be at least 
equal to 1,75 times the anticipated drop height H. 



— when motionless the bag is tangential to the specimen, 

— the angle a between the cable C-j and the vertical, 
when the bag is at its starting position, is less than 65°. 

4.5.3 The horizontal positioning of the bag at right angles 
with the point of impact is obtained 

— either by displacing the plane of the suspension system 
(winches J^ and T 2 , pulleys C-j and C 2 ) laterally in relation to 
the position of the specimen, 



4.3.3 The steel ball-bearing is brought to its starting position 
by raising it pendularly. This shall be done manually, by means 
of cable C 2 , taking care that 

— the vertical plane defined by the converging cables C-| 
and C 2 remains at right angles to the plane of the building 
element at impact, 

— the angle between cable C 2 and the vertical remains 
between 30° and 45°. 



4.3.4 The steel ball-bearing remains in vertical suspension 
while being raised. The drop height H may be determined using 
a vertical measuring rod standing on horizontal ground with 
which is measured the difference in the level of a clearly marked 
horizontal line around the middle of the steel ball-bearing. 

Check that height H is in conformity with the height set down 
in the standards specific to each building element. 

4.3.5 Once the drop height H is reached and the steel ball- 
bearing is motionless, it is allowed to fall pendularly by 
releasing it. 

4.4 Impact from a small soft body 

The impact is obtained by the pendular fall of the ball described 
in 3.2. The device to be used in order to control the fall of the 
bag is shown in figure 3. 

The test procedure is identical to the procedure for the test in 
4.3 using the 500 g or 1 kg bearing as an impact body. 

The drop heights H are set down in the standards specific to 
each building element. 



— or by positioning the specimen in relation to the plane 
of the suspension system. 

4.5.4 The vertical positioning of the bag at right angles with 
the selected point of impact is obtained by winding cable C^ 
onto winch T v 



4.5.5 The bag is brought to its starting position by raising it 
pendularly using the cable C 2 linked to the ring of the bag by 
means of a snap-hook M releasable from a distance. The cable 
C 2 goes through the pulley P 2 and is wound onto winch T 2 . 

4.5.6 The bag remains in vertical suspension while being 
raised. The drop height H may be determined using a vertical 
measuring rod standing on horizontal ground with which is 
measured the difference in the level of a clearly marked horizon- 
tal line around the middle of the bag. 

For each element under consideration specific standards set 
down the drop heights //and the angle a between cable C^ and 
the vertical. 



4.5.7 The bag falls pendularly when the snap-hook M is 
released. 

NOTES 

1 When the snap-hook cannot be released from a distance, a wick of 
a suitable section which may be ignited from a distance may be in- 
serted in the non-winding section of cable C 2 . 

2 In special experimental cases in which the starting angle a is more 
than 65°, the fall of the bag creates oscillations in its falling plane which 
could result in the impact energy being changed. To avoid these 
oscillations, the bag should not be released from a vertical position but 
from an inclined position, the axis of the bag being maintained in the 
continuation of cable C-|. 
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Support 




Figure 3 — Example of test apparatus using a small hard impact body 
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Pulley P 1 / Q 




Figure 4 — Example of test apparatus using a large soft impact body 
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Organization and Objectives 

The Ethiopian Standards Agency (ESA) is the national standards body of Ethiopia 
established in 2010 based on regulation No. 193/20 10. ESA is established due to the 
restructuring of Quality and Standards Authority of Ethiopia (QSAE) which was 
established in 1970. 

ESA 's objectives are:- 

♦ Develop Ethiopian standards and establish a system that enable to 
check weather goods and services are in compliance with the 
required standards, 

♦ Facilitate the country's technology transfer through the use of 
standards, 

♦♦♦ Develop national standards for local products and services so as to 
make them competitive in the international market. 

Ethiopian Standards 

The Ethiopian Standards are developed by national technical committees which are 
composed of different stakeholders consisting of educational Institutions, research 
institutes, government organizations, certification, inspection, and testing 
organizations, regulatory bodies, consumer association etc. The requirements and/ 
or recommendations contained in Ethiopian Standards are consensus based that 
reflects the interest of the TC representatives and also of comments received from 
the public and other sources. Ethiopian Standards are approved by the National 
Standardization Council and are kept under continuous review after publication and 
updated regularly to take account of latest scientific and technological changes. 
Orders for all Ethiopian Standards, International Standard and ASTM standards, 
including electronic versions, should be addressed to the Documentation and 
Publication Team at the Head office and Branch (Liaisons) offices. A catalogue of 
Ethiopian Standards is also available freely and can be accessed in from our 
website. 

ESA has the copyright of all its publications. No part of these publications may be 
reproduced in any form without the prior permission in writing of ESA. 
International Involvement 

ESA, representing Ethiopia, is a member of the International Organization for 
Standardization (ISO), and Codex Alimentarius Commission (CODEX). It also 
maintains close working relations with the international Electro-technical 
Commission (IEC) and American Society for Testing and Materials (ASTM) .It is a 
founding member of the African Regional Organization for standardization 
(ARSO). 



More Information ? 
Contact us at the following address. 
The Head Office of ESA is at Addis Ababa. 

SOU- 646 06 85, Oil- 646 05 65 
^ 011-646 08 80 
IHI 2310 Addis Ababa, Ethiopia 
E-mail: info@ethiostandards. org, 
Website: www. ethiostandards. org 
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